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In conclusion, the dynamics of behavior change are such that any taxonomy of methods of behavior change needs to acknowledge the importance of, and provide instruments for dealing with, three conditions for effectiveness for behavior change methods. For a behavior change method to be effective: 1) it must target a determinant that predicts behavior; 2) it must be able to change that determinant; 3) it must be translated into a practical application in a way that preserves the parameters for effectiveness and fits with the target population, culture, and context. Thus, taxonomies of methods of behavior change must distinguish the specific determinants that are targeted, practical, specific applications, and the theory-based methods they embody. In addition, taxonomies should acknowledge that the lists of behavior change methods will be used by, and should be used by, intervention developers. Ideally, the taxonomy should be readily usable for this goal; but alternatively, it should be clear how the information in the taxonomy can be used in practice. The IM taxonomy satisfies these requirements, and it would be beneficial if other taxonomies would be extended to also meet these needs. How to identify what to change in the first place" and "A practical guide to effective behavior change: How to apply theory-and evidence-based behavior change methods in an intervention" are available at http://effectivebehaviorchange.com, and can also be of help.
How to use the tables
This description assumes that the intervention developer has identified which behavior to change, and whose behavior this is (i.e., either of a target population individual or of an environmental agent). It also assumes that the relevant determinants and underlying beliefs have been identified. When selecting methods for individuals from the target population, for each determinant, Tables 1-8 can be consulted to get an initial list of methods that can be used to change that determinant. For example, Table 1 contains methods that can be used for most determinants, whereas Table 3 contains methods to change awareness and risk perception, and Table 6 contains methods to change perceived social influence. For each potential method, inspect the definition and the parameters to determine whether the method is applicable given the situation. Then, use the references included in the Tables to study the relevant literature, and use bibliographic databases such as Google Scholar to locate more recent literature.
Repeat these steps for all determinants, until methods have been identified to target all determinants and beliefs. Then, translate these methods into practical applications, making sure that the parameters for effectiveness are respected. It is important to note that these parameters for effectiveness are subject to change as new literature is published. Also, the strength of the evidence for each method varies, new methods can emerge, and evidence can accumulate that certain methods are better avoided (e.g., threatening communication in populations low in self-efficacy).
When selecting methods to target environmental agents, the process is similar. Depending on the environmental level of the agent, consult Tables 9-14 to get an initial list of methods. For example, Table  9 contains basic methods that can be used for agents at all environmental levels, whereas Table 11 contains methods that can be used to target agents at the organizational level. Because each environmental agent is a person (or several), in addition to these environmental methods, Tables 1-8 can also be consulted to get a list of methods at the individual level. Of course, at the environmental level, it is also necessary to consult the literature, both those publications cited in the tables and recent updates.
Nota bene: The theoretical background for all methods is provided in Bartholomew et al. (2011; 2016) Lustria, Cortese, Noar, & Glueckauf, 2009; McGuire, 2012; Weinstein, Sandman, & Blalock, 2008; Werrij, Ruiter, van `t Riet, & de Vries, 2012) Matching the intervention or components to previously measured characteristics of the participant. Kazdin, 2008; Kelder et al., 2015; McSweeney & Murphy, 2014) Providing reinforcement: linking a behavior to any consequence that increases the behavior's rate, frequency or probability.
Reinforcement need to be tailored to the individual, group, or organization, to follow the behavior in time, and to be seen as a consequence of the behavior. Punishment (Theories of Learning; Kazdin, 2008; McSweeney & Murphy, 2014) Providing punishment: linking a behavior to any consequence that decreases the behavior's rate, frequency or probability.
Punishment need to be tailored to the individual, group, or organization, to follow the behavior in time, and to be seen as a consequence of the behavior. Punishment should be avoided because of negative side effects. If used, emphasis should be on positive reinforcement. Motivational interviewing, MI (Self-determination theory; Theories of self-regulation; Miller & Rollnick, 2012; Ng et al., 2012; Ryan & Deci, 2000) Providing a collaborative, goaloriented style of communication with particular attention to the language of change; designed to strengthen personal motivation for and commitment to a specific goal by eliciting and exploring the person's own reasons for change within an atmosphere of acceptance and compassion.
A supportive relationship between client and professional combined with the evocation of patient change talk. Professionals must recognize that MI involves collaboration not confrontation, evocation not education, autonomy rather than authority, and exploration instead of explanation.
Facilitation (Social Cognitive Theory; Bandura, 1986) Creating an environment that makes the action easier or reduces barriers to action.
Requires real changes in the environment instead of in the perceptions of the environment. Requires the identification of barriers and facilitators and the power for making the appropriate changes. Facilitating conditions on one environmental level are usually dealt with by intervening on a higher environmental level. Nudging (Theories of Automatic, Impulsive and Habitual Behavior; de Ridder, 2014; Thaler & Sunstein, 2008) Simple changes in the presentation of choice alternatives that make the desired choice the easy, automatic or default choice.
Requires autonomy: freedom of choice, a sense of awareness, and the healthy choice being default: easy and attractive. Gobet et al., 2001; Smith, 2008) Using stimulus patterns that may be made up of parts but that one perceives as a whole.
Labels or acronyms are assigned to material to aid memory.
Advance organizers (Theories of Information Processing; Kools, van de Wiel, Ruiter, Crüts, & Kok, 2006; Kools, 2011) Presenting an overview of the material that enables a learner to activate relevant schemas so that new material can be associated.
Schematic representations of the content or guides to what is to be learned.
Using imagery (Theories of Information Processing; Steen, 2007; Wright, 2011) Using artifacts that have a similar appearance to some subject. Familiar physical or verbal images as analogies to a less familiar process. Smith, 2008) Stimulating the learner to add meaning to the information that is processed.
Individuals with high motivation and high cognitive ability; messages that are personally relevant, surprising, repeated, self-pacing, not distracting, easily understandable, and include direct instructions; messages that are not too discrepant and cause anticipation of interaction. Providing cues (Theories of Information Processing; Godden & Baddeley, 1975) Assuring that the same cues are present at the time of learning and the time of retrieval.
Cues work best when people are allowed to select and provide their own cues. Providing information, feedback, or confrontation about the causes, consequences, and alternatives for a problem or a problem behavior.
Can use feedback and confrontation; however, raising awareness must be quickly followed by increase in problem-solving ability and (collective) self-efficacy.
Personalize risk (PrecautionAdoption Process Model; Skinner et al., 2015) Providing information about personal costs or risks of action or inaction with respect to target behavior.
Present messages as individual and undeniable, and compare them with absolute and normative standards.
Scenario-based risk information (Precaution-Adoption Process Model; Mevissen, Meertens, Ruiter, Feenstra, & Schaalma, 2009) Providing information that may aid the construction of an image of the ways in which a future loss or accident might occur.
Plausible scenario with a cause and an outcome; imagery. Most effective when people generate their own scenario or when multiple scenarios are provided. Framing (: Van 't Riet et al., 2014; Werrij et al., 2010) (Protection Motivation Theory; Van 't Riet et al., 2014; Werrij et al., 2012) Using gain-framed messages emphasizing the advantages of performing the healthy behavior; or loss-framed messages, emphasizing the disadvantages of not performing the healthy behavior.
Requires high self-efficacy expectations. Gain frames are more readily accepted and prevent defensive reactions.
Self-reevaluation (Trans-Theoretical Model; Prochaska et al., 2015) Encouraging combining both cognitive and affective assessments of one's self-image with and without an unhealthy behavior.
Stimulation of both cognitive and affective appraisal of self-image. Can use feedback and confrontation; however, raising awareness must be quickly followed by increase in problem-solving ability and selfefficacy. Dramatic relief (Trans-Theoretical Model; Prochaska et al., 2015) Encouraging emotional experiences, followed by reduced affect or anticipated relief if appropriate action is taken
Preferably should be done in counseling context so that emotions can be aroused and subsequently relieved. Environmental reevaluation (Trans-Theoretical Model; Prochaska et al., 2015) Encouraging combining the affective and cognitive assessments of how the presence or absence of a personal behavior affects one's social environment.
May include awareness about serving as a role model for others.
Fear arousal (Protection Motivation Theory; Extended Parallel Process Model; Peters, Ruiter, & Kok, 2013; Ruiter, Kessels, Peters, & Kok, 2014) Arousing negative emotional reactions in order to promote selfprotective motivation and action.
Requires high self-efficacy expectations rather than high outcome expectations alone; is rarely effective. Self-affirmation (Self-Affirmation Theory; Cohen & Sherman, 2014 Letting people experience a lack of reinforcement or even negative outcomes of the undesired behavior.
Slow process, especially when reinforcement schedule was intermittent. It may be necessary to create a continuous lack of positive reinforcement. Counterconditioning (Wood & Neal, 2007) Encouraging the learning of healthier behaviors that can substitute for problem behaviors.
Availability of substitute behaviors.
Implementation intentions (Theories of Goal Directed Behavior; Theories of Automatic, Impulsive and Habitual Behavior; Gollwitzer & Sheeran, 2006; Verplanken & Aarts, 1999) Prompting making if-then plans that link situational cues with responses that are effective in attaining goals or desired outcomes.
Existing positive intention.
Cue altering (Verplanken & Aarts, 1999; Wood & Neal, 2007) Teaching people to change a stimulus that elicits or signals a behavior.
Stimulus control (Prochaska et al., 2015; Wood & Neal, 2007) Encouraging removing cues for unhealthy habits and adding prompts for healthier alternatives.
Needs insight in the behavioral chain leading to the automatic response. Planning coping responses (Attribution Theory and Relapse Prevention Theory; Theories of Goal Directed Behavior; Hofmann, Friese, & Wiers, 2008; Marlatt & Donovan, 2005) Getting the person to identify potential barriers and ways to overcome these.
Identification of high-risk situations and practice of coping response.
Early commitment (Theories of Learning; Robbins et al., 2001) Having people choose a (larger) delayed reward far in advance.
Making the choice may be forced but the choice for the delayed reward needs to be voluntary. Public commitment (Theories of Automatic, Impulsive and Habitual Behavior; Ajzen, Czasch, & Flood, 2009) Stimulating pledging, promising or engaging oneself to perform the healthful behavior, and announcing that decision to others.
Most effective when publicly announced; may include contracting.
Training executive function (Theories of Automatic, Impulsive and Habitual Behavior; Diamond, 2013) Improving the top-down mental control processes that are used when going on automatic or relying on instinct or intuition would be illadvised, insufficient, or impossible.
The task has to be challenging and substantial repetition is required to sufficiently train the executive functions.
A Taxonomy Kazdin, 2008) Stimulating the learning of an association between an unconditioned stimulus (UCS) and a conditioned stimulus (CS).
Most effective when the time interval is short and the CS precedes the UCS.
Stimulation of both cognitive and affective appraisal of self-image. Can use feedback and confrontation; however, raising awareness must be quickly followed by increase in problem-solving ability and selfefficacy. Environmental reevaluation (Trans-Theoretical Model; Prochaska et al., 2015) Encouraging realizing the negative impact of the unhealthy behavior and the positive impact of the healthful behavior.
Stimulation of both cognitive and affective appraisal to improve appraisal and empathy skills.
Shifting perspective (Theories of Stigma and Discrimination; Batson, Chang, Orr, & Rowland, 2002) Encouraging taking the perspective of the other.
Initiation from the perspective of the learner; needs imaginary competence. Arguments (CommunicationPersuasion Matrix; Elaboration Likelihood Model; McGuire, 2012; Petty & Wegener, 2010) Using a set of one or more meaningful premises and a conclusion.
For central processing of arguments they need to be new to the message receiver.
Direct experience (Theories of Learning; Maibach & Cotton, 1995) Encouraging a process whereby knowledge is created through the interpretation of experience.
Rewarding outcomes from the individual's experience with the behavior or assurance that the individual can cope with and reframe negative outcomes. Elaboration (Theories of Information Processing; Elaboration Likelihood Model; Petty et al., 2009; Smith, 2008) Stimulating the learner to add meaning to the information that is processed.
Individuals with high motivation and high cognitive ability; messages that are personally relevant, surprising, repeated, self-pacing, not distracting, easily understandable, and include direct instructions; messages that are not too discrepant and cause anticipation of interaction. Anticipated regret (Theory of Planned Behavior; Reasoned Action Approach; Richard, van der Pligt, & de Vries, 1995) Stimulating people to focus on their feelings after unintended risky behavior, before any losses actually materialize.
Stimulation of imagery; assumes a positive intention to avoid the risky behavior.
Repeated exposure(Theories of Learning; Zajonc, 2001) Making a stimulus repeatedly accessible to the individual's sensory receptors.
Neutrality of original attitude.
Cultural similarity (CommunicationPersuasion Matrix; Kreuter & McClure, 2004) Using characteristics of the target group in source, message, and channel.
Using surface characteristics of the target group enhances receptivity. Using social-cultural characteristics leads to a more positive reception of the message. Kelder et al., 2015) Providing increasingly challenging tasks with feedback to serve as indicators of capability.
Requires willingness to accept feedback.
Verbal persuasion (Social Cognitive Theory; Theories of Self-Regulation; Kelder et al., 2015) Using messages that suggest that the participant possesses certain capabilities.
Credible source.
Improving physical and emotional states (Theories of Self-Regulation; Kelder et al., 2015) Prompting interpretation of enhancement or reduction of physiological and affective states, to judge own capabilities.
Must carefully interpret and manage emotional states.
Reattribution training (Attribution Theory and Relapse Prevention
Theory; Theories of Self-Regulation; Marlatt & Donovan, 2005) Helping people reinterpret previous failures in terms of unstable attributions and previous successes in terms of stable attributions.
Requires counseling or bibliotherapy to make unstable and external attributions for failure.
Self-monitoring of behavior (Theories of Self-Regulation; Creer, 2000; Harkin et al., n.d.) Prompting the person to keep a record of specified behavior(s).
The monitoring must be of the specific behavior (that is, not of a physiological state or health outcome). The data must be interpreted and used. The reward must be reinforcing to the individual. Provide contingent rewards (Theories of Learning; Theories of SelfRegulation; Bandura, 1986) Praising, encouraging, or providing material rewards that are explicitly linked to the achievement of specified behaviors.
Rewards need to be tailored to the individual, group or organization, to follow the behavior in time, and to be seen as a consequence of the behavior. Cue altering (Theories of Automatic, Impulsive, and Habitual Behavior; Theories of Self-Regulation; Achtziger, Gollwitzer, & Sheeran, 2008) Teaching changing a stimulus, either consciously or unconsciously perceived, that elicits or signals a behavior.
Existing positive intention.
Public commitment (Theories of Automatic, Impulsive, and Habitual Behavior; Ajzen et al., 2009) Stimulating pledging, promising, or engaging oneself to perform the healthful behavior and announcing that decision to others.
Needs to be a public announcement; may include contracting.
Goal setting (Goal-Setting Theory; Theories of Self-Regulation; Latham & Locke, 2007) Prompting planning what the person will do, including a definition of goal-directed behaviors that result in the target behavior.
Commitment to the goal; goals that are difficult but available within the individual's skill level.
Set graded tasks (Social Cognitive Theory; Theories of Self-Regulation; Kelder et al., 2015) Setting easy tasks and increase difficulty until target behavior is performed.
The final behavior can be reduced to easier but increasingly difficult subbehaviors. Batson et al., 2002) Stimulating people to empathize with another person, i.e., imagine how the other person would feel.
Requires being able and willing to identify with the stigmatized person. Imagine how the other person would feel (this leads to empathy). Do not imagine how you would feel (this leads to both empathy and distress). Cooperative learning (Theories of Stigma and Discrimination; Aronson, 2011) Engineering lessons in a way that students must learn from one another.
Requires careful organization of lesson information distribution.
Conscious regulation of impulsive stereotyping and prejudice (Theories of Stigma and Discrimination; Bos et al., 2008) Forcing oneself to control impulsive negative reactions related to stigma.
Mere suppression almost always leads to counterproductive effects and is not advisable. Conscious selfregulation of automatic stereotyping can be used effectively. Reducing inequalities of class, race, gender and sexuality (Theories of Stigma and Discrimination; Link & Phelan, 2001) See methods for changes at higher Environmental levels (see Tables 9 -14 Best et al., 2012; National Cancer Institute, 2007) Interacting with the environment to change the elements and relationship among elements of a system at any level, especially through dialogue with stakeholders, action, and learning through feedback.
Methods and actors depend on the level of the system.
Participatory problem solving (Organizational Development Theories; Social Capital Theory; Models of Community Organization; Butterfoss, Kegler, & Francisco, 2008; Cummings & Worley, 2015; Wallerstein, Minkler, CarterEdwards, Avila, & Sanchez, 2015) Diagnosing the problem, Generating potential solutions, developing priorities, making an action plan, and obtaining feedback after implementing the plan.
Requires willingness by the health promoter or convener to accept the participants as equals and as having a high level of influence; requires target group to possess appropriate motivation and skills. Will often include goal setting, facilitation, feedback and consciousness raising. Coercion (Theories of Power; Freudenberg & Tsui, 2014; Turner, 2005) Attempting to control others against their will.
Requires or creates a power differential. Bandura, 1997; Kelder et al., 2015; Rogers, 2003) Providing an appropriate model being reinforced for the desired action. Appropriate models will vary by level, including group members and organizational, community, and policy change agents. Mass media role-modeling (Bandura, 1997; Rogers, 2003) Providing appropriate models being reinforced for the desired action through the mass media.
Conditions for modeling; conditions for persuasive communication (see Table 1 ). Entertainment education (MoyerGusé, 2008; Petraglia, 2007; Shen & Han, 2014; Wilkin et al., 2007) Providing a form of entertainment designed to educate (about health behavior) as well as to entertain.
Consideration of source and channel; balance of media professional's and health promoter's needs. Behavioral journalism (Diffusion of Innovations Theory; Social Cognitive Theory; Social norm theories; A. L. McAlister, 1991; A. McAlister et al., 2000; Ramirez et al., 2010; Reininger et al., 2010) Using by the mass and local media of appropriate role-model stories of behavior change based on authentic interviews with the target group.
Adequate role models from the community and elicitation interviews to describe the behavior and the positive outcome.
Mobilizing social networks (Theories of Social Networks and Social Support; Social norm theories; Valente, 2012) Encouraging social networks to provide informational, emotional, appraisal, and instrumental support. Cummings & Worley, 2015) Grouping development activities based on the values of human potential, participation, and development.
Compatible with the culture.
Structural redesign (Organizational Development Theory; Cummings & Worley, 2015; Jones, 2004) Change organizational elements such as formal statements of organizational philosophy, communication flow, reward systems, job descriptions, and lines of authority.
Management authority and agreement.
Increasing stakeholder influence (Stakeholder Theory; Brown, Bammer, Batliwala, & Kunreuther, 2003; Kok, Gurabardhi, Gottlieb, & Zijlstra, 2015; R. K. Mitchell, Agle, & Wood, 1997) Increase stakeholder power, legitimacy, and urgency, often by forming coalitions and using community development and social action to change an organization's policies.
The focal organization perceives that the external organization or group is one of its stakeholders. Freire, 1973a Freire, , 1973b Wallerstein, Sanchez, & Velarde, 2004) Participatory analysis using critical reflection, self-disclosure, and dialogue regarding the social forces underlying a problem and a commitment to change self and community.
A safe environment for participation and disclosure; a critical stance.
Community assessment (Models of Community Organization; Rothman, 2004) Assessing a community's assets and needs, with feedback of results to the community.
Requires expert assistance and possibilities for feedback.
Community development (Models of Community Organization; Theories of Power; Minkler & Wallerstein, 2012; Rothman, 2004; Wallerstein et al., 2015) A form of community organization, based on consensus, in which power is shared equally and members engage together in participatory problem solving.
Starting where the community is; may be grassroots or professional driven. Will often include consciousness raising, facilitation, goal setting and information about others' approval. Social action (Theories of Power; Stakeholder Theory; Kok et al., 2015; Minkler & Wallerstein, 2012; Rothman, 2004; Wallerstein et al., 2015) A form of community organization, based in conflict, in which disenfranchised people wrest power from the official power.
Starting where the community is; may be grassroots or professional driven. Will often include consciousness raising, persuasive communication, information about others' approval and modeling. Forming coalitions (Models of Community Organization; Social Capital Theory; Butterfoss & Kegler, 2009; Butterfoss, 2007; Clavier & de Leeuw, 2013) Forming an alliance among individuals or organizations, during which they cooperate in joint action to reach a goal in their own selfinterest.
Requires collaboration across various agendas; requires attention to stages of partnership development. Will often include persuasive communication, consciousness raising, goal setting, facilitation and information about others' approval. Social planning (Models of Community Organization; Rothman, 2004) Using information based on research to address issues.
Requires credible source of the information.
Framing to shift perspectives (Models of Community Organization; Snow, 2004) Assigning meaning and interpretation to relevant events and conditions in order to mobilize potential constituents, gain bystander support, and demobilize antagonists.
Match with culture. Dorfman & Krasnow, 2014; Wallack et al., 1993; Wallack, 2008) Expose environmental agents' behaviors in the mass media to order to get them to improve healthrelated conditions. A type of advocacy.
Requires the media to approve the news value of the message and accept the message without changing its essential content.
Agenda setting (Multiple Streams Theory, Advocacy Coalition Theory, Theories of Power; Clavier & de Leeuw, 2013; Sabatier, 2003; Weible et al., 2009; Weible, 2008) Process of moving an issue to the political agenda for action; may make use of broad policy advocacy coalitions and media advocacy.
Requires appropriate timing (see policy window) and collaboration of (media) gatekeepers. Will often include persuasive communication and consciousness raising. Timing to coincide with policy windows (Multiple Streams Theory; Kingdon, 2003; Zahariadis, 2007) Advocating policy when politics, problems and policy solutions are aligned to be receptive to a policy issue.
Requires an astute policy advocate who is well prepared Creating and enforcing laws and regulations (Multiple Streams Theory, Theories of Power; Clavier & de Leeuw, 2013; Kingdon, 2003; Longest, 2006) Forcing compliance or dictating or precluding choices. Sometimes Implementing existing laws to Accomplish change. Laws and regulations may also provide incentives.
Requires unequal power and availability of control and sanctions. Figure 1 : Similarity of the processes of change at the individual and environmental levels.
